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The adjective “astronomical” has two 
meanings. A literal sense relative to the stars, such 
as when we say, "the collision of planets is an 
astronomical phenomenon”, and another figured in 
the sense of something frighteningly large, such as 
when we say, "a disaster of astronomical 
dimensions". In the case of the astronomical 
charlatanism of Flat-earthism, the two senses fit 
together, as it is astronomical in the literal sense, 
since its subject is related to astronomy, and 
astronomical in the figurative sense, due to the 
absurd, because it scares those unaccustomed to 
the obsolescence of its ideas. 

Flat-earthers mainly use YouTube to 
disseminate their ideas and experiments, so that, 
on the other hand, disputes by scientists and 
teachers are also published on video. 
Coincidentally, some academic contestants, when 
reacting for the first time, claim, at the beginning of 
their videos, that they did not intend to talk about 
the subject of Flat Earth, since it is an idiocy, but 
due to the influence and growth that this 
movement reached, changed their mind and 
posted their observations on this pseudoscience. 
The same thing happened to me too, it took me a 
long time to write a text on this subject, thinking 
that it was not worth wasting time discussing a 
subject so off the agenda of the scientific debate. 
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however, in view of the surprising contagion that 
this ideology is causing, I changed my mind. 

Despite not being considered a religion 
by flat-earthers, Flat-earthism incorporates some 
ideas in common with religions, as it accepts some 
biblical ideas and some Jewish myths still believed 
by biblical religious. It also believes in beliefs of the 
past already discarded even by many religious, 
such as geocentrism, the flatness and immobility of 
the Earth, the existence of a celestial dome, the 
limit (edge) of the Earth, the self-luminosity of the 
Moon and the center of the world at the North Pole 
(Dubay, 2014: passim). So that, even though it is 
not an institutionalized religion, Flat-earthism is 
similar to much of the religious mentality, so many 
of its members and supporters are also religious, 
so that it is not out of place to comment here on 
this surprising movement. 

The recent growth in the number of flat- 
earthers is a surprise, given that they resurrect a 
subject that, for almost everyone, had become an 
issue that has been overcome, namely, the shape 
of the Earth; that is, a page turned on the agenda 
of the scientific debate. That is why Flat-earthism 
stands out as the most curious conspiracy theory 
of today. Flat-earthers are against almost 
everything: the existence of gravity, the sphericity 
of the Earth, the heliocentrism of the solar system, 
the mobility of the Earth, the stellar nature of the 
Sun, the biological and geological evolution of the 
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Earth, the landings of astronauts on the Moon, the 
Big Bang and other scientifically consolidated 
ideas. For them, NASA and other astronomical 
agencies are a big scam, because they lied for a 
long time and, continue to lie, to the world 
population, about the false spherical shape of the 
Earth (Dubay, 2014: 03-9 and passim). We can 
hear the admirations of flat-earthers by authors of 
Antiquity and the Middle Ages about astronomy 
and the intriguing is that some of these flat- 
earthers are educated people, but not specialized 
enough for the capacity of the research that they 
dare to carry out, as well as not enough for the 
knowledge they dare to teach. The degree of 
scientificity of experiments and flat-earthist ideas, 
in some examples, is even lower than the degree 
of scientificity in scientific experiments by 
adolescents in science fairs of secondary and 
middle courses. Therefore, for the scientific 
community, Flat-earthism is yet another example of 
pseudoscience (Regal, 2009: 67-9). 

Conspiracy theories against NASA are 
not novelty introduced by flat-earthers, since some 
decades, many ufologists declare that this North 
American agency knows about the existence of 
flying saucers and extraterrestrials, but hides them 
from the population for strategic reasons. In the 
1980s, ufologists repeatedly talked about the 
existence of a secret NASA book, known as Blue 
Book, where the facts of apparitions and 
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extraterrestrial contacts recognized by the agency 
were recorded, however, the existence of this book 
has never been proven. In addition, the conspiracy 
theory against the veracity of man landing on the 
Moon, also defended by flat-earthers, is not a 
novelty created by the latter. Some Christians 
ardently defend this thesis, claiming that all the 
scenes of the landing of the Apollo missions and of 
the walks by the astronauts on the surface of the 
Moon, which the population watched on TV, were 
made by Hollywood studios. Even adding that the 
formidable filmmaker, Stanley Kubrick (director of 
the classic: 2001, A Space Odyssey), worked on 
the production. For these Christians, this was the 
biggest hoax in history, while for flat-earthers; the 
biggest hoax in history is the lie, by space 
agencies, that the Earth is spherical. 

The Growing Distance from High Scientific 
Knowledge 

The explanation for the resurgence of a 
sleeping subject today can be done in different 
ways by scholars from different areas of scientific 
knowledge and the social sciences. Here I will 
analyze only the distance from the high scientific 
knowledge, available in academic publications, in 
relation to the primary scientific knowledge 
available in popular and commercial publications, 
as well as on the Web. Almost the entire world 
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population does not have access to the most in- 
depth and most up-to-date knowledge. Unlike, 
Antiquity and the Middle Ages, when 80% to 90% 
of the population was illiterate, today almost 
everyone is literate, so they have much more 
access to information than in the past, thanks to 
the creation of the press, which made the book 
possible, magazines, newspapers and the most 
spectacular recent communication phenomenon, 
the Internet. The latter developed in many users 
the feeling of global knowledge, that is, that “I am 
one knows everything”. Therefore, the quick and 
easy dissemination of information enabled an 
increase in knowledge, which generated a growth 
in the appearance of “half sciences”, “quasi 
sciences”, “backyard sciences” and 
pseudosciences like never before. 

Some academics argue that the cause of 
the proliferation of “half sciences” and 
pseudosciences, in the last decades, lies in the 
distance of scientists, cloistered in their ivory 
towers, of the population in general, that is, they 
need to get closer to the people. As it is. Science 
looks like a luxury item to the people. The more 
true scientists distance themselves from the 
people, the more it favors the appearance and 
growth of “half sciences” and pseudosciences. 
Many individuals are thirsty for scientific 
knowledge, but since they do not have access to 
universities or academic publications, and do not 


7 


understand them, due to the lack of simplified 
explanations. They resort to publications with only 
the appearance of science, with incomplete and 
outdated knowledge, with exaggerated 
empiricisms, with experimental methods without 
the necessary rigors, with sensationalist 
experiments that present only the appearance of 
scientificity, etc., through popular and commercial 
publications, as well as through the Web 
(websites, blogs, social networks and Youtube). 
Finally, the high and updated scientific knowledge 
needs to approach the population in a simplified 
and fast way. 

This cultural distance between the high 
and updated scientific knowledge with the 
apparently scientific knowledge available on the 
Web and in popular publications makes it 
impossible for the reader or the amateur 
researcher, in turn, to be able to compare what he 
is learning with his readings in popular texts and 
videos with the highest and most up-to-date 
scientific knowledge currently available on the 
same subject, so everything that this amateur 
researcher is reading seems to him to be the 
highest and most up-to-date scientific knowledge 
on that researched subject. 

Some academics and intellectuals have 
tried to reduce this gap through clarifications 
published on websites and videos on Youtube. 
However, the effort is still not enough to prevent 
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the proliferation of “half sciences” and 
pseudosciences, due to the great deepening of 
current scientific knowledge and the necessary 
extensive preliminary knowledge to understand it. 
Hence, in general numbers, the knowledge of 
pseudosciences grows more than the knowledge 
of the real sciences. 

A notable example is the proliferation of 
what some scholars call "quantum charlatanism", 
the improper and hasty use of quantum theories 
for practical and popular purposes, such as 
"quantum healing", "quantum guide to life", 
"quantum meditation", “quantum coaching”, etc. 
This deformation became so popular that it was 
the subject of a book with the curious title of 
Quantum Leaps in the Wrong Direction: Where 
Reai Science Ends ... and Pseudoscience Begins, 
written by professors of chemistry Charles M. 
Wynn and physics Arthur W. Wiggins, whose 
authors explain how quantum ideas and other 
scientific theories can be misunderstood, as well 
as teach how to differentiate science from 
pseudoscience. It is an easily understood book, 
written in simple English, which can be understood 
even by high school students. 

The Proliferation of Pseudosciences 

The recent multiplication of 
pseudosciences has become so prolific that, over 
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time, it was necessary to create encyclopedias to 
homologate, enumerate, classify and disseminate 
them. The most extensive is The Skeptic 
Encyclopedia of Pseudoscience (2002), edited by 
Michael Shermer, with 921 pages in two volumes 
and about 100 articles, and the most recent is 
Pseudoscience: a Critical Encyclopedia, written by 
Brian Regal (2009), the latter includes an article on 
Flat Earth (p. 67-9). On the web, the current flat- 
earthers Oliver Ibanez and Eric Dubay are 
included in the Gallery of Great Charlatans of the 
Spanish site Wiki Pseudociencia, as well as 
including an article about Flat Earth. 

The widespread dissemination, through 
the Internet, of knowledge in the last decades, 
without the necessary judgment on the rigors or 
negligence of the method, on the present or on the 
outdated, on the veracity or on the falsity, made 
Science to be confused with the “appearance of 
science” and reality confused with the “appearance 
of reality”. With so much knowledge easily 
accessible today, many of them superficial and/or 
outdated, it becomes easy to create an 
“appearance of science”, what the discerning 
scientists call pseudoscience. In other words, with 
current resources, it has never been easier to 
create pseudoscience, so we have never had so 
much research and so many ideas in the form of 
“half science”, hence with “appearance of science”, 
just like now. So scientific verisimilitude does not 
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mean scientificity within today's rigorous 
standards. In other words, the great danger is that 
scientific likelihood is widespread as if it were real 
science. 

In the last decades, scientific knowledge 
has grown so much and so quickly that the world 
population cannot imagine the distance between 
high scientific knowledge and popular scientific 
knowledge. In the same way that an Aristotle 
distanced himself culturally from an illiterate in 
antiquity\ today a physicist like Brian Greene^ is 
distant from a reasonably educated citizen, 
because of the extent to which current scientific 
knowledge deepens away from knowledge 
accessible to the masses. This far distancing from 
the deep scientific knowledge is difficult for the 
current population to have access to and, even 
more, to understand it, due to the necessary 
previous training, that is why many confuse and 
believe in pseudosciences, which use of methods, 
of experiments, of instruments and data with only 
the appearance of rigorous science. 


1 We must remember that, in Antiquity, about 80% to 
90% of the population was illiterate. 

2 Professor of physics at Columbia University and one 
of the most important physicists today, author of several 
books and articles, mainly on String Theory, Quantum 
Physics and Multiverse. 
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Flat-earthism is an example of this 
nature. The fact that flat-earthers carry out 
experiments, in order to prove their flat-earthist 
theses, does not mean that they are using 
experimental data and methods within the rigor 
required by the current scientific community, as it is 
necessary to work carefully with the margin of 
errors, whose flat-earthers ignore in their 
experiments. Scientific knowledge grows and 
becomes more precise as research methods are 
improved. Scientific methods and results are 
dynamic; those of decades ago are not the same 
as today. Therefore, with the growth of access to 
information through internet, many experiments 
and scientific results from the past have been 
recorded and are accessible to the general 
population through websites, blogs, magazine 
articles, printed books and e-books. Hence, 
researchers not trained in universities and 
laboratories have access to this information, 
marvel at it and venture to experiment and propose 
theories. The amount of information available 
today is incalculable, due to the facilities offered by 
the internet and other technologies, so any 
individual today can think of himself as a scientist, 
a writer, a journalist, a photographer, a designer, 
etc. Accessibility that did not exist in the past. 
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Overview of Flat-earthism 

Although many think that the 
phenomenon is recent, flat-earthist ideas had a 
wave in the 19th century through the work of 
Samuel B. Rowbotham (1816-1884), who used the 
pseudonym of Parallax, founder of the Zetetic 
Philosophy, through his book Zetetic Astronomy: 
Earth not a Globe. An Experimental Inquiry into the 
True Figure of the Earth Proving It a Plane Without 
Axial and Orbital Motion and the Only Material 
World in the Universe. His work was continued by 
William Carpenter (1830-1896), author of the book 
One Hundred Proofs that the Earth is not a Globe. 
These works still have a certain impact among flat- 
earthers and their ideas are still used today. His 
followers founded the Zetetic Society. In the 20th 
century, Flat-earthism was boosted by the 
foundation of the Flat Earth Society in 1956, by the 
British Samuel Shenton (died in 1971), his work 
was continued by the North American Charles K. 
Johnson (1924-2001), but the movement lost 
strength with the deaths of leaders (Regal, 2009: 
69). Currently, the flat-earther Eric Dubay^, an 


3 His Christian name is Eric Michaels, an eccentric 
North American teacher of Kung Fu and yoga in 
Thailand, who seems to he an exotic personality, as 
Google displays and the Wiki Pseudociencia wehsite 
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exaggerated empiricist, wrote and electronically 
published the text 200 Proofs Earth is not a 
Spinning Baii, in which he repeats the ideas and 
even the illustrations of his book The Fiat-Earth 
Conspiracy {20^ 4). 

In order to prove their theses, the flat- 
earthers resorted to experiments, with the 
foundation of research centers, laboratories, 
individual experiments, and even the use of 
existing observatories. However, the work is done 
by amateur researchers and laypeople in the 
disciplines they investigate: astronomy, geology, 
evolutionism, evolutionary biology, navigation and 
other areas, never by highly specialized scientists 
in the disciplines they research, so the research is 
then done by entrepreneurs, preachers, civil 
servants, etc. The lack of scientific scrutiny is 
notorious. For example, the flat-earther Eric Dubay 
has a degree in arts and philosophy, teaches Kung 
Fu, Self Defense and Yoga in Thailand. But he 
comments contesting, in his flat-earthist books, 
through his skeptical empiricism, about astronomy, 
biology, physics, paleontology, geology, Bible, etc., 
using arguments from books published over a 
hundred years ago, in a way that their 


reproduces, among others, a photo of this individual 
dressed as a woman. 
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pseudoscientific arguments, written through a 
language that exudes apparent scholarship, which 
is nothing more than “appearance of science”, 
seems to uninformed and outdated readers be 
high-level science (see: Dubay, 2014). 

Finally, the methodology of the flat- 
earthist experiments is done in order to converge 
everything to the result that the researchers intend 
to achieve, that is, to confirm the flatness of the 
Earth, in view of the strong obsession by their 
theses. In other words, what flat-earthers do is 
scientific manipulation. In the researches, the 
margins of error are never included, the evaluation 
of the research by a peer, the repetition of the 
experiment by another group of neutral 
researchers using the same method, and other 
methods of controlling variations. 

The Debate 

Flat-earthist literature is very scarce; it is 
possible to count published books on your fingers, 
some of them published by the author himself, 
without a publisher. To this day, there is no major 
publisher that has even published a flat-earthist 
book, much less an academic publisher. In order to 
publicize their ideas, the flat-earthers then 
ostensibly use YouTube and, at one time or 
another, social networks and websites. All the 
most active are youtubers. Therefore, Youtube is 
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the channel par excellence for the dissemination of 
Flat-earthism. As the number of posts grew, 
youtubers opposed to the flat-earthist ideas started 
to react to those ideas, demonstrating that the 
theses were wrong, and then a warm debate was 
installed on Youtube, with the reactions of the flat- 
earthers who, in turn, also began to react to the 
arguments of the contestants of flat-earthism. 
Therefore, in this intense crossfire of discussion, it 
is possible to find good objections to the flat- 
earthist theses by teachers in the areas 
corresponding to the subject, as well as we find 
terrible counter-arguments of flat-earthers, who 
demonstrate they did not understand. As well as, 
do not dominate the subject treated by academics, 
for lack of schooling, hence, when they dare to 
react, they use counter-arguments even more 
absurd than the arguments of their theses 
themselves. In a few cases, the opposite happens, 
that is, a reasonable counter-argument by a flat- 
earther. 

The Most Common Theses of Flat-earthism 

- The Earth is flat, in the shape of a disk, with the 
North Pole in the center and Antarctica on the 
circumference damming the waters through a wall 
of ice. 

- Gravity does not exist, an object falls due to 
weight, mass and pressure. 
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- The Sun is not a star, it is a satellite of the Earth, 
like the Moon, it is smaller than the size that 
astronomy informs and it is much closer to the 
Earth than we know. 

- The Earth has a dome, which houses the 
atmocamada (instead of atmosphere) and isolates 
us from the rest of the space. The Sun and the 
Moon are within this dome. 

- The Moon is closer to Earth and has its own light. 

- The Earth is immobile; therefore, it does not 
perform orbital and rotational movements. 

- The Sun is mobile; its movement performs the 
phenomena of day and night, as well as the 
seasons. 

- The South Pole does not exist, the North Pole is 
at the center of the Flat Earth disc, and Antarctica 
is at the circumference of the disc and is 
surrounded by an ice wall that prevents the spilling 
of ocean waters. 

- The man did not land on the Moon, all the images 
we know are productions manipulated in studios. 

- Artificial satellites, orbital telescopes and space 
probes are a fraud. 

- NASA and other astronomical agencies are 
institutions that deceive the world population about 
the spherical shape of the Earth. 
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The Flat-earthist Experiments 

The favorite and most common in the 
books is the experiment of the flatness of the Earth 
on the surface of the water, whether in the sea, in 
lakes or in rivers, preferably in still water, therefore 
they appear in the first pages of the books 
(Rowbotham, 1881: 11-61 and Dubay, 2014: 25- 
32). The experiment consists of taking into account 
the value of the Earth’s curvature at a certain 
distance and placing an observer at one end and 
at the other an object, usually a boat, at a 
considerable distance from each other, and 
confirming whether, according to the curvature of 
the Earth, the boat would be covered or not due to 
the curvature of the Earth (see illustration). For 
example, using mathematical calculations of the 
curvature of the Earth, an observer elevating one 
meter above the surface of the water, a two-meter- 
high boat at a distance of 9.6 km could not be seen 
by the observer, since this boat would be 2.9 
meters below the horizon. The greater the distance 
between the observer and the boat, the further 
below the horizon the boat will be, due to the 
greater curvature of the Earth. 

However, in the flat-earthist experiments, 
this phenomenon of the disappearance of the 
object (the boat) below the horizon line does not 
happen, suggesting that the Earth is not spherical, 
but flat, because if it were spherical, the boat 
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would have to disappear below the horizon. 
Another example described by Samuel 
Rowbotham takes place in the Irish Sea, between 
the Port of Douglas, on the Isle of Man, and the 
Great Orm Reservoir, in the north of Wales. The 
distance between these two locations is 96 km. 
Each is about 63 meters above sea level. Thus, 
according to mathematical calculations of the 
curvature of the Earth, when viewed from the Port 
of Douglas, the Reservoir should be 359.3 meters 
below the horizon. However, in Rowbotham's 
observation, the Reservoir is seen from the Port of 
Douglas, suggesting that there is no curvature of 
the Earth, even at such a long distance, so the 
Earth is flat (Rowbotham, 1881: 11-61 and Dubay , 
2014: 38). Other experiments and similar examples 
are shown in the books, all suggesting that the 
curvature of the Earth on the water surface does 
not exist, so the Earth is not spherical (see: 
Rowbotham, 1881: 11-61; Scott, 1901: 131-4 and 
Dubay 2014:25-32). 

The Convex Earth Version 

A new variant for the shape of the Earth 
has recently emerged, revealed by the Zigurartes 
Technological Center, installed in the interior of 
Mato Grosso do Sul state and by Dakila Institute, 
both in Brazil, this latter directed by Urandir 
Fernandes de Oliveira, a schizophrenic charlatan 
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who has enriched himself as a paranormal, 
ufologist and healer,"^ through a documentary (in 
Portuguese) called Terra Convexa: o 
Documentario (Convex Earth: the Documentary). 
In this revelation, the Earth is flat in the waters, but 
convex in the earthly region, therefore with much 
more land than water (see illustration). Like the 
flat-earthist model, the Earth is surrounded by an 
ice wall (Antarctica), but with a pool next to it, 
which houses an unknown continent, also 
surrounded by an ice wall, so that the waters do 
not overflow. 


^ He states that he is able to perceive people's aura and 
that he has already made more than one trip to other 
worlds in extraterrestrial spaceships, in one of them, he 
underwent surgery on the hack of his neck. In an 
interview to a Brazilian TV channel, he stated that all 
young people horn after 1971 are descendants of 
extraterrestrials. After an accumulation of accusations, 
he was arrested on March 26, 2000, in Porto Alegre 
city, Brazil, on charges of false healing, quackery, fraud 
and ideological falsehood. The Brazilian UFO 
Community repudiates him. 
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The CTZ and ID Experiments 

The documentary Terra Convexa 
(Convex Earth) showed the experiments made by 
these two groups. Similar to those described in 
Rowbotham's and Dubay's books, almost all 
experiments were carried out close to the water's 
surface, however, this time, with the use of modern 
equipment, such as laser beam emitters, 
telescopes, radio wave emitting antennas, GPS 
and computers, in the following locations: Tres 
Marias-MG dam, Sao Paulo state coast (both in 
Brazil) and Lake Titicaca in Peru. The 
technological arsenal shown in the documentary, 
coupled with a spectacular soundtrack and 
sensational narration, impresses uninformed 
viewers about the technology of scientific 
experiments and the latest equipment used today 
in the most sophisticated research centers of the 
most important universities in the world. The 
results, even using this modern equipment, 
confirmed what Rowbotham had described in his 
19th century book, the presence of the curvature of 
the Earth was not detected in the experiments, 
hence the researchers arrived at the results they 
wanted to get from the beginning, that the Earth is 
not spherical, but flat on the surface of the waters. 

Of the experiments by the CTZ and ID 
groups, only the one carried out on the Sao Paulo 
coast was able to point out the presence of the 
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atmospheric phenomenon Fata Morgana (which, in 
fact, is not the only phenomenon of atmospheric 
refraction by light capable of producing the 
atmospheric effect of the elevation of the object 
that is below the horizon) with the use of the 
telescope, but very superficially observed and 
poorly explained, since the omission of this curious 
atmospheric phenomenon is the central reason for 
the success of the flat-earthist and “convex- 
earthist” experiments, as it will be explained later. 

What the researchers initially expected 
was that the result would be the one explained in 
the book by Samuel Rowbotham (1881: 201s), that 
is, that the appearance of the boat above the 
horizon, after the distance from the observer, 
would be, like many flat-earthers interpret, an 
optical perspective effect, and not a phenomenon 
of atmospheric refraction of light, as scientifically 
recognized today. The peculiar difference is that 
the perspective is a cognitive deformation, 
therefore a phenomenon that happens in the 
cognitive process of the observer, can be 
perceived by the vision, but cannot be reproduced, 
for example, in a photograph or seen through a 
telescope; while atmospheric refraction of light is 
an external phenomenon, which occurs in the 
atmosphere, depending on the combination of 
natural air conditions (temperature, density, 
humidity, thermal inversion, pressure, evaporation, 
altitude and wind). Therefore, it can be 
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photographed or seen through a telescope. The 
disappointment of the convex-earthist researchers 
was that the ship was seen through the telescope 
above the horizon with the inverted image, typical 
in the cases of the superior mirage Fata Morgana. 
So that, it was not a phenomenon from an optical 
perspective, as justified in the book by S. 
Rowbotham (1881: 201s), but rather a case of 
atmospheric refraction, which is the big problem of 
experiments on the water surface by flat-earthers, 
as we will see below. 

The Famous Old Bedford River Experiments 

Samuel B. Rowbotham carried out 
experiments on the flat stretch of this river, where 
the water is almost still, between Welche Dam and 
the Welney Bridge, in England. S. Rowbotham 
dived into the water and with a small telescope, 20 
cm above the surface of the water, observed a 
boat, with a flag on the mast at 1.52 meters above 
the water level, distancing from itself up to a 
distance of 9.7 km. He confirmed that he had seen 
the boat all along the distance, that is, at no time 
was the boat covered by the curvature of the 
Earth, because, at a distance of 9.7 km, the boat 
would have to be 4.88 meters below the horizon 
line (Rowbotham, 1881: 09-13). He performed this 
experiment for the first time in 1838, published the 
result in a 1849 pamphlet, then increased it to 
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book format in a second edition of 1865, then in a 
third edition of 1881 with 430 pages. He repeated 
this experiment on the Old Bedford River several 
times, but did not attract attention until 1870, when 
one of his admirers, John Hampden, became 
involved in a bet with the famous scientist Alfred 
Russell Wallace on the flatness of the Earth. A. R. 
Wallace won the bet with the argument and the 
demonstration that the Earth would appear flat, in 
Rowbotham's experiment, due to the phenomenon 
of atmospheric refraction of light just above the 
water's surface, a research that was emerging at 
the time. 

In order to reduce the optical effect of 
atmospheric refraction phenomenon, A. R. Wallace 
mounted a line of sight 4 meters above the water 
surface (because the farther from the water 
surface the observer and the object are, the 
smaller the optical effect of the atmospheric 
refraction) and added a pole in the middle of the 
distance between the observer and the object, 
which could be used to check the salience caused 
by the curvature of the Earth between the two 
points. With this experiment, Wallace proved that 
there is a curvature in the water surface, so the 
Earth is spherical. This demonstration by Wallace 
convinced the judges and he won the bet. 

Another even more compelling 
experiment was carried out by Henry Yule Oldham, 
a geography student at King's College, Cambridge, 
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in 1901. He reproduced Wallace's experiment, 
using the same three fixed posts, at the same 
altitude above water level, however, this time, 
using a theodolite, an instrument that was new at 
the time, able to accurately verify the location of an 
object regardless of the effect of atmospheric 
refraction. The result of the Oldham experiment, 
through the theodolite, pointed out that the middle 
post, that is, the post located at the top of the 
curvature, was 91 cm above the other posts at the 
ends, thus proving that, when we avoid the effect 
of atmospheric refraction, it is possible to detect 
the Earth’s curvature in experiments close to the 
water surface. This experiment was used in 
schools, almost all over the world, as an example 
of Earth’s sphericity until the advent of 
photographs taken by artificial satellites from the 
1950s. Still other experiments were carried out 
after the one carried out by Oldham, with the 
purpose of proving the flatness or sphericity of the 
Earth in the first half of the 20th century. However, 
with the appearance of space photography, in the 
middle of the last century, the interest in new 
experiments lost strength and only came to 
resurface now in the second decade of the 21st 
century. 
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What the Atmospheric Refraction Phenomenon 
is 


Initially, it is necessary to clarify that the 
phenomenon of atmospheric refraction is not the 
same as optical illusion, as many may think. In the 
latter, the distortion of the observed object 
happens due to the deformation created by 
perception, that is, it is a cognitive distortion, it 
happens in the observer's cognitive system and 
not in the environment, so if photographed, the 
distorted object will not appear in the photo with 
the same format as in the visual experience. While, 
in atmospheric refraction, distortion occurs in the 
environment, more specifically, in the atmosphere, 
in the air, it is not a cognitive phenomenon, but a 
natural and external phenomenon. Therefore, if 
photographed, it will reproduce the same distortion 
in the photo, if seen through a telescope, the 
displacement of the object will also be perceived. 
So that, it is not an example of perspective, as 
understood by Samuel Rowbotham in his 1881 
book (p. 201s), but an atmospheric phenomenon 
that happens independently of visual perception. 

In general, atmospheric refraction is the 
deviation of light or sound from a straight line as it 
passes through the atmosphere, due to the 
variation in air density as to altitude. This refraction 
happens due to the speed of light or sound through 
the air. The atmospheric refraction of light close to 
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the ground produces mirages. Such refraction can 
also raise, lower, stretch or shorten images of 
distant objects without producing mirages. 

While mirages are the best-known 
phenomena of atmospheric refraction, looming and 
other refractive phenomena are less known, as 
they do not produce images. The mirages, in turn, 
show an extra image or reflected images of the 
object; while looming and other refractive 
phenomena (sinking, towering and stooping) do 
not reproduce the phenomenon of producing an 
image. In addition, no inverted image (very 
common in superior Fata Morgana mirage) is 
present in these phenomena. Therefore, there is a 
difference between mirage (which produces an 
extra image of the object) and other atmospheric 
refraction phenomena (which do not produce an 
extra image, as the object is seen due to the 
curvature caused by the deviation of light in the 
atmosphere) 

Depending on the atmospheric 
conditions, in looming, the object appears 
elevated, therefore above where it really is, in 
sinking, the object appears below where it really is, 
in towering, stretched upwards and in stooping, 
curved. Sometimes these phenomena can happen 
simultaneously or together with a mirage. 

Of these phenomena of atmospheric 
refraction, we are interested here, for the purpose 
of flat-earthist experiments, the looming. It is the 
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best known and the most observed of these 
refraction phenomena, in some cases they are 
even tourist attractions, arousing the curiosity and 
admiration of many observers. Looming is the 
refraction of the object that increases the elevation 
of distant objects and, sometimes, depending on 
conditions, allows an observer to perceive objects 
that are located below the horizon. Looming 
occurs, most of the time, over large stretches of 
water (seas, rivers and lakes) that are much colder 
than the air above, or over the surface of snow or 
ice. The curvature of the light beam path under 
looming conditions increases as the degree of 
temperature variation increases in the air layer. 
Thus, the greater and deeper the inversion of 
temperature, the greater the object will appear in 
the sky, because our eyes perceive the curved 
path of light as straight. Therefore, in looming, 
objects appear above where they really are. 

After confirming the existence of 
atmospheric refraction of light and sound, some 
areas of research became enormously interested 
in the phenomenon, especially the need to correct 
the images they perceived previously displaced or 
distorted, such as astronomy, military engineering, 
navigation, weather, etc. To know how 
aeronautical engineering corrects atmospheric 
refraction phenomena, in order to obtain greater 
precision in the location of aircraft and the 
accuracy of targets, see: Sorvari, 1984. 
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What Makes Flat-earthist Experiments Succeed 

Flat-earthist experiments on the water 
surface are carried out disregarding the 
phenomenon of atmospheric refraction. What 
needs to be clarified is that almost all experiments 
on the sphericity or flatness of the Earth, carried 
out on the surface of the water, without taking into 
account the effect of atmospheric refraction, 
whether light or sound, will point to flatness of the 
Earth. Since the atmospheric refraction transmits 
the image that there is no curvature on the surface 
of the water, which leads the flat-earthers to the 
conclusion that the Earth is flat. 

Even the recent experiments of convex- 
earthers, with the use of radio antennas and the 
emission of beacon or laser light on the surface of 
the water, do not prevent the effect of atmospheric 
refraction, since all these travel through the 
atmosphere, that is, through air, so they are 
subject to the laws of atmospheric refraction. 
Therefore, it is only possible to achieve a strictly 
accurate result on the curvature of the Earth on the 
water surface, knowing the conditions of the 
atmospheric refraction of the experiment site and 
then knowing how to make the refractive correction 
calculations. Or, alternatively, using modern 
instruments equipped with an atmospheric 
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refraction corrector (theodolite and/or telescope 
with an atmospheric refraction corrector). 

So, to be compassionate with flat- 
earthers and convex-earthers, given what was 
explained above, the most we can say about the 
experiments of these groups is that they are "half 
sciences" or "sciences in half", not to be less 
compassionate and say that what they are doing, 
in their scientific naivety, is pure pseudoscience. 
Their experiments are so childishly conducted that 
if they are presented at a science fair at a high 
school, they may even fail because of a lack of 
scientificity. 

Doubtful Mentions to Flat Earth in Bible 

Flat-earthers notice the mention of the 
Earth’s flatness in some biblical passages. The 
least obscure is the passage in Isaiah 40:22: "He is 
the one who sits above the circle of the Earth and 
his inhabitants are like locusts ..." (NRSV). The 
term circle is translated from the Hebrew word 
"chucf'. In the Septuagint Greek translation, it was 
translated by yupog {gyros-c\rc\e), in the Latin 
version of Geronimo by the word gyrum (circle). In 
all of the above translations, the meaning is 
"circle". However, since the translations of the 
Bible into contemporary languages are not 
coincident, this same word appears in different 
versions and editions translated by “vault” “dome”, 
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“horizon”, “throne” and “disc”. This iatter sense is, 
of course, the favorite of fiat-earthers. The reason 
for the different transiations of the same word 
“chu^’ can be expiained by the fact that the 
transiation by “circie” does not cieariy specify 
which object it refers to, since a circie is a 
geometric figure. That is, a shape, and not a 
concrete object, so some transiators preferred to 
specify which object is the one with the circie 
shape mentioned in this passage, so they 
transiated it as dome, vauit, throne, horizon or 
disk. For, if transiated it as "circie", it wouid 
mention that god is sitting on a geometric figure, 
and not on a specific object. 

Another passage in which the Hebrew 
word chug (circie) appears is in Job 22:14 "... and 
he waiks on the circie {chug) of heaven". The 
Septuagint kept the same Greek word yupo^ 
{gyros), whiie the Latin transiation changed to the 
word cardines, which is the piurai of cardo (poio), 
so that the Latin transiation was iike this: "... et 
circa cardines caeii perambuiat - ... and he waiks 
on the poies of the sky”, in transiations into 
contemporary ianguages, the same variations 
occur: circie, dome, vauit and throne. Aiso in 
Proverbs 8:27:"... when he drew a circie {chug) on 
the face of the abyss". 

The Bibie is not a treatise on astronomy 
or geoiogy, many passages are metaphoricai, with 
the use of forces of expression, in order to 
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increase emotionality, so we cannot say that the 
authors were interested in detailing the shape of 
the Earth, they had other concerns in mind when 
writing these excerpts. 

A passage with a controversial translation 
appears in Amos 9:06: "He builds his upper 
chambers and establishes the vault on Earth...". 
The Hebrew word for vault is aguddah, which has 
different meanings: "bundle", "knot", "band", 
"troop" and "arch", from the latter sense, 
contemporary translators take the word vault. The 
meanings of this word are so diverse that 
Geronimo translated the word aguddah by 
"fasciculus", which means, "bundle", so the 
meaning of its translation was very different. When 
they find the translation of this passage by a vault, 
the flat-earthers realize that the Bible recognizes 
the existence of a vault that covers the disk of the 
Flat Earth, inside which is the atmocamada with 
the Sun and the Moon. 

Another passage pointed out by flat- 
earthers is the one in Matthew 4:08: "Again, the 
devil took him to a very high mountain and showed 
him all the kingdoms of the world and their 
splendor". Flat-earthers interpret that the view from 
above “all the kingdoms of the world” is only 
possible in the case of a Flat Earth, because 
otherwise, the curvature of the Earth would prevent 
the view of the whole world. Carefully, it is more 
certain to say that the phrase “showed you all the 
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kingdoms of the world and their splendor” is a 
rhetorical hyperbole and not a lesson of 
geography. 

Strictly speaking, the passages above are 
very imprecise and ambiguous, so that it is 
possible to determine which shape of the Earth the 
authors had in mind; they are more metaphors and 
allegories than instruction in astronomy and 
geology. 

Final Remarks 

From a psychological perspective, Flat- 
earthism is an obsession that is making flat- 
earthers increasingly fanatical in their quest to 
prove their absurd theses. This proof is only 
possible through the omission and manipulation of 
methods, instruments and data, as well as the 
refutation of all ideas that obstruct the success of 
the targeted results, during the study and/or 
experiment process. For example, if the 
phenomenon of atmospheric refraction is an 
obstacle to the success of flat-earthist experiments 
on the flatness of the Earth on the surface of the 
waters, then scientific knowledge about 
atmospheric refraction (mirage, looming, sinking, 
towering. Fata Morgana, etc.) is refuted as 
pseudoscience. So that the flat-earthers arrive at 
the absurdity of claiming that the rainbow is not 
formed by the refraction of sunlight on ice particles 
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in the atmosphere, since the occurrence of 
atmospheric refraction of light is not yet confirmed 
by flat-earthist experiments. Therefore, for them, 
only those ideas that have been confirmed by their 
own experiments or, for Christian flat-earthers, 
what is mentioned in the Bible, are scientific reality. 
Thus, all the accumulation of knowledge inherited 
from the past until now is not used, more than that, 
disregarded, since the flat-earthers intend to start 
science from scratch, they only trust in their own 
experiments and in their own conclusions. So that, 
paradoxically, many flat-earthers are scientifically 
skeptical and, at the same time, religiously 
credulous. 

The fact that flat-earthers refute scientific 
knowledge may to some extent be an acceptable 
attitude, since, in the course of history, sciences 
and philosophy have progressed thanks to 
criticisms and disputes. However, it is necessary to 
clarify that there is a limit to the contestation, since 
it is very different to contest a hypothesis, a theory 
still in the process of confirmation or a conjecture. 
In addition, on the other hand, to contest a fact that 
has been exhaustively tried and confirmed, where 
all the contrary hypotheses, exhaustive 
experiments and tests were eliminated, as well as 
experiments that were carried out successively by 
different groups of researchers, using the same 
method and achieving the same result. In the latter 
case lies the absurdity of the flat-earthist project. If, 
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instead, flat-earthers intended to discuss the shape 
of an exoplanet, the discussion could even take 
place, since it is an issue that is still in process of 
investigation. 

To conclude, what we extract is that the 
flat-earthers and the convex-earthers try to do 
science, but with a religious mentality, that is, the 
arms are of a scientist, but the head is of a 
Christian. In other words, physically everything 
seems scientific: laboratories, modern equipment, 
research centers, etc. However, mentally, it is the 
head with a religious mentality that guides and 
commands everything. 

References 

CARPENTER, William. One Hundred Proofs that 
the Earth is not a Globe. Baltimore: published by 
the author, 1885. 

CHRISTIAN, David. Maps of Time: Introduction to 
Big History. Berkeley: University of California 
Press, 2004. 

DUBAY, Eric. The Flat-Earth Conspiracy. Eletronic 
Edition, 2014. 

GARWOOD, Christine. Flat Earth: The History of 
an Infamous Idea. London: Pan Books, 2008. 
LANGMUIR, Charles and Wally Broecker. How to 
Build a Habitable Planet: The Story of Earth from 
Big Bang to Humankind. Princeton: Princeton 
University Press, 2012. 


35 


LEONARD, William H. A Short Review of the 
Chronology for Human Evolution in The American 
Biology Teacher, vol. 74, issue 03, March 2012, p. 
143. 

REGAL, Brian. Pseudoscience: a Critical 
Encyclopedia. Santa Barbara: Greenwood Press, 
2009, p. 67-9. 

ROWBOTHAM, Samuel B. (Parallax). Zetetic 
Astronomy: Earth not a Globe. An Experimental 
Inquiry into the True Figure of the Earth Proving It 
a Plane Without Axial and Orbital Motion and the 
Only Material World in the Universe. London: 
Simpkin, Marshall and Co. 1881 (Third Edition). 
RUSSELL, Jeffrey. Inventing the Flat Earth: 
Columbus and Modern Historians. Westport: 
Praeger, 1997. 

SCIENTIFIC AMERICAN BRASIL. Novo Olhar 
Sobre a Evolugao Humana, Edigao Especial n® 2, 
Sao Paulo, s/ data. 

_ Como nos 

Tornamos Humanos: A Evolugao da Inteligencia, 
Edigao Especial n® 17, Sao Paulo, s/ data. 

SCOTT, David Wardlaw. Terra Firma: The Earth 
not a Planet proved from Scripture, Reason and 
Fact. London: Simpkin, Marshall, Hamilton, Kent & 
Co. Ltd, 1901. 

SORVARI, J. M. Correction for Atmospheric 
Refraction in an Airborne, Operational 
Environment. Lexington: Massachusetts Institute of 
Tecnology, Lincoln Laboratory, 1984. 

WIGGINS, Arthur W. and Charles M. Wynn. 
Ouantum Leaps in the Wrong Direction: Where 



36 


Real Science Ends... and Pseudoscience Begins. 
Washington: Joseph Henry Press, 2001. 


